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ABSTRACT 

This publication is the third in a series of accounts on large collections of Piumu- 
larioidea McCrady, 1859 (Cnidaria, Hydrozoa, Hydroidolina) obtained during 
several French expeditions to the Philippines region, Vanuatu, New Caledonia, 
Fiji, and the Marquesas Islands. Additional material from Mozambique was 
also examined and is discussed. A total of 17 species, belonging to the families 
Kirchenpaueriidae Stechow, 1921 (two species) and Plumulariidae McCrady, 1859 
(15 species), are scrutinized and illustrated in the present report. Three new 
species of the genus Plumularia Lamarck, 1816 are described ( Plumularia 
bathyale n. sp., Plumularia contraria n. sp., Plumulariapseudocontraria n. sp.). 
The name Plumularia milsteinae n. nom., is proposed for Plumularia spiralis 
Milstein 1976, a permanently invalid junior homonym of Plumularia spiralis 
Biiiard, 1911. Polyplumaria kossoivskae (Biliard, 1911) is recorded for the first 
time since its original description. Two species of Plumularia are identified only 
to the genus level. Type materials of Plumularia habereri Stechow, 1909 and 
Dentitheca hertwigi Stechow, 1909, and the syntypes of all varieties of Plumularia 
habereri described by Biliard (1913), have also been examined. 
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MOTS CLES 

Cnidaria, 
Hydrozoa, 
Kirchenpaueriidae, 
Plumulariidae, 
Ocean Pacifique, 
signalisation nouvelle, 
especes nouvelles, 
nom nouveau. 


RESUME 

Les Hydro'ides des families Kirchenpaueriidae Stechow, 1921 et Plumulariidae 
McCrady, 1859 (Cnidaria, Hydrozoa) recolteesparplusieurs expeditions frangaises 
dans le Pacifique occidental. 

Ce travail est la troisieme contribution a F etude d’une grande collection 
d’Hydro'ides de la superfamille Plumularioidea McCrady, 1859 (Cnidaria, 
Hydrozoa, Hydroidolina), provenant de diverses campagnes fran^aises faites 
aux Philippines, au Vanuatu, en Nouvelle-Caledonie, aux lies Fidji et aux lies 
Marquises. Du materiel supplementaire du Mozambique a ete aussi etudie. Un 
total de 17 especes appartenant aux families Kirchenpaueriidae (deux especes) 
et Plumulariidae (15 especes) sont decrites ou mentionnees ici et toutes sont 
aussi illustrees. Trois especes du genre Plumularia Lamarck, 1816 ( Plumularia 
bathyale n. sp., Plumularia contraria n. sp. et Plumulariapseudocontraria n. sp.) 
sont decrites comme nouvelles. Le nom Plumularia milsteinae n. nov. est 
propose pour Plumularia spiralis Milstein, 1976, homonyme junior invalide 
de Plumularia spiralis Billard, 1911. Polyplumaria kossowskae (Billard, 1911) est 
signalee pour la premiere fois depuis sa description originale et deux especes de 
Plumularia ont ete identifies seulement au niveau du genre. Le materiel type 
de Plumularia habereri Stechow, 1909, Dentitheca hertwigi (Stechow, 1909) et 
les syntypes de toutes les varietes de Plumularia habereri, decrites par Billard 
(1913), ont ete examines. 


INTRODUCTION 

Since 1978, the Institut franqais de Recherche 
Scientifique pour le Developpement en Cooperation 
(ORSTOM, now Institut de Recherche pour le 
Developpement), centre de Noumea, has sampled 
the marine fauna of the New Caledonia region in the 
Southwestern Pacific Ocean between 10-30°S and 
160-185°E. Also, additional material was collected 
from the Marquesas Islands, the Philippines, and 
the Mozambique Channel. 

During these expeditions, large and interesting 
collections of Hydroidolina Collins, 2000 (Cnidaria, 
Hydrozoa) were obtained that thus far have been 
only partly studied. A detailed study of families 
Thyroscyphidae Stechow, 1920 and Sertulariidae 
Lamouroux, 1812 revealed high diversity and a 
considerable degree of endemism in the deep wa¬ 
ter hydroid fauna of this region (Vervoort 1993). 
Similar results were obtained by Pena Cantero & 
Vervoort (2010) in highlighting the extremely rich 
diversity within the genus Acryptolaria Norman, 


1875 in the same area. Moreover, some new taxa 
within the superfamily Plumularioidea McCrady, 
1859, all probably endemic to this region, were 
described byAnsin Agis, Ramil & Vervoort (2004), 
and Ansin Agis, Vervoort & Ramil (2009). 

An account is given here of a large collection of 
hydroids referable to the families Kirchenpaueriidae 
Stechow, 1921 and Plumulariidae McCrady, 1859 
from the region. In all, 17 species are described or 
discussed. Three of them are new to science. 

This collection was originally entrusted to 
Dr W. Vervoort by Dr A. Crosnier (MNHN). After 
extensive collaborations during research on Atlantic 
hydroids, Dr Vervoort suggested our involvement 
in studies on Plumularioidea from the Western 
Pacific. Over the years we profited greatly from 
our involvement with Dr Vervoort in his training 
of junior researchers, and from his expertise during 
many discussions on hydroid taxonomy. As noted 
by Cornelius (1998), the work ofDr Vervoort was 
always guided by integrity, thoroughness, accurate 
perception, and readiness to change opinions im- 


790 


ZOOSYSTEMA • 2014 • 36 (4) 



Kirchenpaueriidae and Plumulariidae from the Western Pacific 


Table 1. — List of stations and species collected. Abbreviations: Csc, Cladacanthella scabra (Lamarck, 1816); Kbo, Kirchenpaueria 
bonnevieae (Billard, 1906); PI, Plumularia sp. 1 ; P2, Plumularia sp. 2; Pba, Plumularia bathyale n. sp.; Pco, Plumularia contraria, n. sp.; Per, 
Polyplumaria cornuta (Bale, 1884); Pel, Plumularia elongata Billard, 1913; Pfi, Plumularia cf. filicula Allman, 1877; Pha, Plumularia habereri 
Stechow, 1909; Pko, Polyplumaria kossowskae (Billard, 1911); Pmi, Pycnoteca mirabilis (Allman, 1883); Pps, Plumularia pseudocontraria 
n. sp.; Pse, Plumularia setacea (Linnaeus, 1758); Psp, Plumularia spiralis Billard, 1911; Pst, Plumularia strobilophora Billard, 1913. 


Locality 

Cruise 

Stations 

Coordinates 

Depth (m) 

Date 

Species 

collected 

Chesterfield 

CHALCAL1 

Stn DC 29 

19°30.60’S, 158°31.10’E 

100 

19.VII.1984 

Pha 

Islands 







New Caledonia 

LAGON 

Stn 011 Obis 

22°23.8’S, 166°47.0’E 

40 

22.VIII.1984 

Pha 



Stn 0114 

22°23.6’S, 166°49.6’E 

37 

22.VIII.1984 

Pha 



Stn 0116 

22°25.2’S, 166°43.7’E 

43 

22.VIII.1984 

Pha 



Stn 0127 

22°30.6’S, 166°45.9’E 

55 

23.VIII.1984 

Pha 



Stn 0354 

22°32.0’S, 167°02.1’E 

78 

29.XI.1984 

Pha 



Stn 0358 

22°31,4’S, 167°05.2’E 

50 

29.XI.1984 

Pha 



Stn 0373 

22°27.5’S, 167°10.5'E 

52-57 

21.1.1985 

Pha 



Stn 0374 

22°30.2’S, 167°08.9’E 

70-72 

21.1.1985 

Pha 



Stn 0379 

22°31,4’S, 167°10.8’E 

70 

21.1.1985 

Pha 



Stn 0387 

22°28.2’S, 167°13.4’E 

62-65 

22.1.1985 

Pha 



Stn 0398 

22°37.0’S, 167°11,8’E 

71 

23.1.1985 

Pha 



Stn 0426 

22°43.1’S, 167°19.9’E 

53 

25.1.1985 

Pha 



Stn 0477 

18°20.3’S, 163°05.5'E 

36 

28.11.1985 

Pha 



Stn 0491 

18°56.0’S, 163°20.0’E 

450-460 

03.11.1985 

Pha 

Philippines 

MUSORSTOM 3 

Stn DR 117 

12°31.2’N, 120°39.3’E 

92-97 

03.VI.1985 

Pha, Pel, 







Pps, P2 



Stn CP 121 

12°08.3’N, 121°17.3’E 

73-84 

03.VI.1985 

Pst 



Stn CP 134 

12°01.1’-12°01.2’S, 

92-95 

05.VI.1985 

Pel 




121°57.3’-121°56.6’E 






Stn CP 142 

11°47.0’-11°47.3’N, 

27-26 

06 VI. 1985 

Csc 




123°01.5’-123°03.0’E 




New Caledonia 

MUSORSTOM 4 

Stn DW 169 

18°54.3’S, 163°11,2’E 

590 

17. IX. 1985 

Pse 



Stn CP 172 

19°01.2’S, 163°16.0’E 

275-330 

17. IX. 1985 

Pco 



Stn CP 178 

18°56.3’S, 163°12.9’E 

520 

18.IX.1985 

Pco 



Stn CC 201 

18°55.8’S, 163°13.8’E 

500 

20.IX.1985 

Pse 


LAGON 

Stn 0600 

22°17.9’S, 167°04.4’E 

62-65 

05.VIII.1986 

Pha 



Stn 0615 

22°06.7’S, 166°57.0’E 

56-60 

05.VIII.1986 

Per 



Stn 0745 

22°13.6’S, 167°02.8’E 

78-80 

13.VIII.1986 

Per 


CHALCAL 2 

Stn DW 80 

23°26.70’S, 168°01,80’E 

160 

31.X.1986 

Pmi, Pha 


BIOGEOCAL 

Stn DW 313 

20°58.95’-20°858.97’S, 

1600-1640 02 .V. 1987 

Pba 




166°59.04’-166°59.30’E 




Coral Sea 

CORAIL 2 

Stn CP 25 

20°25.00’S, 161°05.00’E 

70-67 

22.VII.1988 

Pha 

Loyalty Islands 

MUSORSTOM 6 

Stn CP 464 

21°02.30’S, 167°31.60’E 

430 

21.11.1989 

Kbo 

Norfolk Ridge 

SMIB4 

Stn DW 57 

23°21.5’-23°21.0’S, 

210-260 

09.111.1989 

PI 




168°04.6’-168°04.5’E 





SMIB5 

Stn DW 101 

23°21,2’S, 168°04.9’E 

270 

14.IX.1989 

Pfi, Pse, PI, 


BATHUS 3 

Stn CP 833 

23°03’S. 166°58’E 

441 -444 

30.XI 1993 

Pse 

New Caledonia 

LAGOON 

Canal 


25-40 

13.IV.1995 

Pha, Per 



Wood in 





Vanuatu 

MUSORSTOM 8 

Stn DW 966 

20°19’S, 169°52’E 

128-150 

21.IX.1994 

Pko 



Stn CP 1001 

18°49’S, 169°00’E 

150-250 

25.IX.1994 

Pko 

Marquesas 

MUSORSTOM 9 

Stn DW 117008°45.1’S, 140°13.1’W 

104-109 

25.VIII.1997 

Pse 

Islands 







NE Mozambique 

BENTHEDI 

Stn CH 13 

12°12.7’S, 46°40.8’E 

2300-2500 20.111.1997 

Psp 

Channel 
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Table 2. — Measurements of Kirchenpaueria bonnevieae (Billard, 
1906) in (jm. 


MUSORSTOM 6 
Stn CP 464 

Height of colony (in mm) 

13 

Stem internode, length 

1110-1440 

Diameter at node 

120-150 

First hydrocladial internode, length 

750-920 

Length thecate hydrocladial 

1020-1180 

internodes 


Diameter at node 

75-80 

Hydrotheca 


Length abcauline wall 

55-70 

Length adcauline wall 

60-65 

Diameter at rim 

90-100 

Mesial nematotheca, length 

55-65 

Diameter at rim 

20-30 


mediately in the light of fresh evidence, a shining 
example for our own research. When he passed 
away, we (JAA, FR) continued working on this 
manuscript. A very important part of the results 
presented here is based on his preliminary notes. 
The only words that can express our feelings are: 
thank you very much Wim! 

MATERIAL AND METHODS 

Station data and the species collected are summarized 
in Table 1. 

Holotypes and the most of the remaining material 
have been deposited in the collection of the MNHN. 
Additional material, including one paratype, is in 
the collections of the RMNH. 

Abbreviations 

Institutions 

MNHN Museum national d’Histoire naturelle, 
Paris; 

RMNH Naturalis Biodiversity Center, Leiden; 

ZSM Zoologische staatssammlung Miinchen, 
Munich. 

Sampling gear 

CP Beam trawl; 

DC Charcot dredge; 

DR Rocky bottom dredge; 

DW Waren dredge. 


SYSTEMATICS 

Family KlRCHENPAUERIIDAE Stechow, 1921 
Genus Kirchenpaueria Jickeli, 1883 

Kirchenpaueria bonnevieae (Billard, 1906) 
(Fig. 1; Table 2) 

Plumularia Billard, 1906:203,fig. 14. — Van 

Praet 1979: 918, fig. 79. 

Plumularia rubra Bonnevie, 1899: 90, pi. VII, fig. 2 
[not Plumularia rubra von Lendenfeld, 1884 synonym 
of Halopteris campanula (Busk, 1852)]. 

Plumularia elegantulavzx. Pictet & Bedot, 1900: 28. 

Plumularia bonnevieae- Bedot 1921:26; 1923:219, fig. 8. 

Ventromma bonnevieae - Stechow 1923b: 220. 

Plumularia triangulata Totton, 1930: 225, fig. 61. 

Kirchenpaueria triangulata -Vervoort 1966: 136, figs 38a- 
f, 39a-c. — Millard 1975: 375, fig. 119E-H. — Rees & 
Vervoort 1987: 129, fig. 27a-d. — Hirohito 1995:255, 
fig. 85c-h. 

Kirchenpaueria bonnevieae - Ramil & Vervoort 1992: 151, 
figs 39d-g, 40b, e. — Schuchert 2001: 126, fig. 107A- 
D. —AnsinAgis, Ramil & Vervoort 2001: 175, fig. 72a- 
d. — Vervoort & Watson 2003: 365, fig. 89A-C. 

Kirchenpaueria bonnevieae simplex Billard, 1930: 
80. — Ramil & Vervoort 1992: 156, figs 39a-c, 40a, c-d. 

Material examined. — Loyalty Islands. MUSOR- 
STOM 6, stn CP 464,21°02.30’S, 167°31.60’E, 430 m, 
21.11.1989, one damaged colony as epibiontic on PIu- 
mulariidae; no go nothecae (MNHN). 

DISTRIBUTION. — Kirchenpaueria bonnevieae is widely 
distributed in the Atlantic and Indian Oceans, with some 
isolated records in the West Pacific (Ansin Agis et al. 2001). 
In the Atlantic it has been recorded from many localities, 
from Norway (Trondhjem Fjord) to South Africa, and also 
from one locality in the Mediterranean Sea (Alboran Sea). 
In the Indian Ocean it has reported from South Africa, 
Mozambique, Zanzibar,Tanzania, Oman and Kerguelen. 
In the Pacific it is only known from Sagami Bay and New 
Zealand. Bathymetric distribution between 11 and 1280 m. 
Our material comes from a single station in the Loyalty 
Islands, at 430 m. 

Variability 

Many internodes with two mesial inferior nema- 
tothecae. 
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Table 3. — Measurements oi Pycnotheca mirabilis (Allman, 1883) in pm. 


Chalcal 2 

Stn DW 80 

Height of colony (in mm) 

22 

Stem internode, length 

640-3070 

Diameter at node 

150-270 

Length thecate hydrocladial internodes 

530-570 

Diameter at node 

80-100 

Hydrotheca 


Length abcauline wail 

200-230 

Length adnate adcauline wall 

300-330 

Length free part adcauline wall 

35-60 

Diameter at rim 

230-250 

Mesial nematotheca, length 

50-60 

Diameter at rim 

40-60 


Remarks 

Material studied from the Loyalty Islands is chara¬ 
cterized by several internodes with two mesial 
inferior nematothecae. Despite this variation, the 
morphology of the colony is identical with those 
of K bonnevieae. 


Genus Pycnotheca Stechow, 1919 

Pycnotheca mirabilis (Allman, 1883) 

(Fig. 2; Table 3) 

Diplocheilus mirabilis Allman, 1883: 49, pi. VIII, 
figs 4-7. — Stechow 1913: 9, 88, figs 55, 56. 

Kirchenpaueria mirabilis - Mulder & Trebilcock 1909: 
34, pi. I, fig. 8. — Hodgson 1950: 50, figs 81, 82. 

Plumularia mirabilis - Billard 1910: 37. 

Diplocheilus ( Kirchenpaueria) mirabilis - Bedot 1923: 
221, figs 14, 15. 

Plumularia ( Diplocheilus) mirabilis-]'i&ctho\m 1919:23. 

Pycnotheca mirabilis— Totton 1930:216, fig. 55b-e. — Rho 
1967: 350, fig. 11A, B, pi. I, figs 2, 3. — Millard 1975: 
377, fig. 120D-G. — Hirohito 1995: 256, fig. 86a- 
e.—Vervoort&Watson 2003: 366, fig. 89D-J. — Moaz- 
zam & Moazzam 2006: 230, fig. 7b, c. 

Kirchenpaueria (Diplocheilus) mirabilis -Stechow 1925:241. 

Pycnotheca mirabilis var. mirabilis - Ralph 1961: 50, 
fig. 7a, b. 


Material examined. — New Caledonia. CHALCAL 2, 
stn DW80,23°26.70’S, 168°01.80’E, 160 m, 31X1986, 
small colony composed of two plumes rising from stolon; 
no gonothecae (MNHN). 

DISTRIBUTION. — Species with a wide distribution in 
the Indian and western Pacific Oceans, with isolated 
records from the Atlantic Ocean (Vervoort & Watson 
2003). Reported from coastal waters of South Africa, 
Mozambique, Pakistan, India, Korea, Japan, Australia 
and New Zealand. In the Atlantic it is known only from 
Vema Seamount and South Africa (False Bay). 

The presence of P mirabilis in California should be con¬ 
firmed with new data because the previous records [Torrey 
1902 as Halicornariaproducta (Bale, 1882); Torrey 1904 
as Diplocheilus allmani Torrey, 1904] were included by 
some authors (Hirohito, 1995; Bouillon et al., 2006) 
in P. mirabilis, but in P. producta by Totton (1930) and 
Vervoort & Watson (2003). 

Bathymetrical distribution extends from littoral zone to 
732 m (400 fathoms). 

The present material was collected from a single locality 
in New Caledonia at 160 m. 

Description 

Hydrorhiza tubular, composed of tubules adhering 
to substrate, with short apophyses supporting a 
monosiphonic and unbranched axis. Basal part of the 
axis has one or two internodes with transverse septa 
and without nematothecae. Rest of stem composed of 
athecate internodes with oblique nodes (type hinge- 
joints) . Stem internodes with one to four apophyses, 
typically two, alternately directed left and right, with 
one or two nematothecae between two successive 
apophyses. Axis nematothecae monothalamic, im¬ 
mobile, with deeply scooped adcauline wall. 

Each apophysis with a well developed mamelon 
on upper surface and one axial nematotheca with 
structure identical to that stem nematothecae. 

Hydrocladia composed of a succession of thecate 
internotes separated by oblique nodes, including 
proximal oblique node separating apophyses from 
first thecate internode. Each internode bearing one 
hydrotheca, one mesial nematotheca and a naked 
sarcostyle behind the hydrotheca. 

Hydrotheca with adcauline wall almost fully ad- 
nate, with exception of distal border. Abcauline wall 
moderately convex at the basal part and concave 
distally. Hydrothecal aperture tilted forwards, rim 
smooth, circular and slightly deepened laterally. 
Intrathecal cavity with strong septum arising near 
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Table 4.- Measurements of Cladacanthella scabra (Lamarck, 
1816) in pm. 


MUSORSTOM 3 
Stn CP 142 


Height of colony (in mm) 

250 

Stem internode, length 

980-3430 

Diameter at node 

250-440 

Length thecate hydrocladial 
internodes 

240-290 

Diameter at node 

Hydrotheca 

60-90 

Length abcauline wall 

100-120 

Diameter at rim 

95-110 

Mesial nematotheca, length 

80-95 

Diameter at rim 

40-50 

Lateral nematotheca, length 

70-90 

Diameter at rim 

35-40 


the end of abcauline wall, visible in lateral view 
as a triangle with upturned top pointing towards 
interior of hydrotheca. 

Mesial inferior nematotheca not reaching hy- 
drothecal base, immobile, monothalamic, with 
deeply scooped adcauline wall. Sarcostyle in axil 
between free part of adcauline hydrothecal wall 
and internode, with basal part invested by shallow 
hyaline cup. 

No gonothecae observed. 

Remarks 

Watson & Vervoort (2003) consider that the diffe¬ 
rences between Pycnotheca mirabilis (Allman, 1883) 
and Pycnotheca producta (Bale, 1882), are based on 
variable characters and not clearly established, but they 
recognise both as valid species. Our material agrees with 
the descriptions given in the literature for Pycnotheca 
mirabilis, and therefore it is included in this species. 

Family PLUMULARIIDAE McCrady, 1859 
Genus Cladacanthella Calder, 1997 

Cladacanthella scabra (Lamarck, 1816) 

(Figs 3, 4; Table 4) 

Plumularia scabra Lamarck, 1816: 127. — Billard 1913: 
47. — Watson 2000: 52, fig. 40A-E. — Schuchert 2003: 
212, fig. 61A-D. 


Plumularia effusa Busk, 1852: 400. — Kirchenpauer 
1876: 46, pi. I, fig. 4, pi. V, fig. 4. — Bale 1884: 129, 
pi. XVIII, fig. 5. 

Acanthella effusa - Allman 1883: 27, pi. VI, 
figs 1-4. — Stechow & Muller 1923: 474. 

Cladacanthella scabra - Bouillon et al. 2006: 365, 366, 
fig. 172 C-F. 

Material examined. — Philippines. MUSORSTOM 3, 
stn CP 142,1T47.0’-11°47.3’N, 123°01.5’-123°03.0’E, 
27-26 m, 06.VI. 1985: Many broken colonies; fragments 
up to 150 mm; no gonothecae (MNHN), (RMNH). 

DISTRIBUTION. — Cladacanthella scabra is known from 
the Indo-Pacific: Indonesia, Philippines, Singapore and 
Australia (Schuchert 2003). 

Bathymetrical range varies between 15 and 1270 m. 
Our material originates from one station in the Philippines 
and was collected at 26-27 m depth. 

Description 

Hydrorhiza formed by a mass of intertwining 
tubules supporting a monosiphonic strongly rami¬ 
fied hydrocaulus with several internal coenosarcal 
canals. Lateral branches with a short basal internode 
with five nematothecae, one mamelon on upper 
surface and one apophysis supporting a hydrocladia. 
Rest of branch divided into internodes by oblique 
nodes like main stem, and with apophyses placed 
alternately directed left and right. Axis divided 
into internodes by oblique nodes, each internode 
with a varied number of apophyses and without 
nematothecae. 

Apophyses in older parts arranged in three or 
four rows (not in true verticils) and in younger 
parts alternately directed left and right and slightly 
frontally, not in the same plane. Each apophysis 
with one mamelon on superior surface and three 
nematothecae: two longer in the axil and one im¬ 
paired distal. All nematothecae bithalamic, mov¬ 
able, and distal chamber with scooped margin. 
Node between apophyses and first hydrocladial 
internode oblique. 

Hydrocladia composed of a succession of the- 
cate internodes with oblique nodes, each with one 
hydrotheca and three nematothecae: one mesial 
inferior and two lateral. Hydrotheca cup-shaped, 
placed on middle of internode, adcauline wall fully 
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Table 5. — Measurements of Plumularia bathyalis n. sp. in pm. 


BIOGEOCAL 
stn DW 313 

Height of colony (in mm) 

35 

Length thecate hydrocladial internodes 

790-940 

Length athecate hydrocladial 

245-330 

internodes 


Diameter at node 

60-80 

Hydrotheca, depth 

260-330 

Length abcauline wall 

260-330 

Length adcauline wall 

260-320 

Diameter at rim 

150-160 

Mesial nematotheca, length 

85-90 

Diameter at rim 

30-40 

Lateral nematotheca, length 

80-90 

Diameter at rim 

30-40 


adnate, abcauline wall sinuous, slightly convex 
on basis and strongly concave in the distal half; 
hydrothecal margin smooth and with two broad 
rounded lateral lobes. 

Mesial nematotheca born immediately below hy¬ 
drothecal base and reaching middle of hydrotheca. 
Lateral nematothecae inserted below hydrothecal 
margin. All nematothecae conical, movable and 
two chambered, basal chamber long and apical 
chamber with scooped rim. 

Thecate internodes of basal part of hydrocladia with 
four internal perisarc rings, two at both extremities 
and two behind hydrotheca. Internal perisarc ring 
lacking on distal hydrocladial internodes or thin 
and little developed. 

At distal part of branches hydrocladia replaced by 
thorn-like projections bearing several nematothecae. 
Gonothecae not observed in the studied material. 

Variability 

In older parts of colonies modified hydrocladia 
with atrophied hydrotheca may occur, in which 
case the internodes have three nematothecae and 
a mamelon. 

Remarks 

Schuchert (2003) and Vervoort & Watson (2003) 
include this species in the genus Plumularia, but 
Bouillon et al. (2006) place it in Cladacanthella 
Calder, 1997, an opinion followed in this work. 


Genus Plumularia Lamarck, 1816 

Plumularia bathyalis n. sp. 
(Fig. 5; Table 5) 


Material examined. — New Caledonia. BIOGEO- 
CAL, stn DW 313,20°58.95’-20°858.97’S, 166°59.04’- 
166°59.30’E, 1600-1640 m, 02.V.1987: single 35 mm 
high colony in two parts, no gonothecae, holotype 
(MNHN-IK-2012-14252). 

ETYMOLOGY. — The specific name bathyalis, from the 
Greek “bathos = deep”, refers to the bathyal region, where 
the species was collected. 

DISTRIBUTION. — Only known from New Caledonia 
(type locality) at 1600-1640 m depth. 

Description 

Colony plumose, unbranched, polysiphonic in 
basal part. 

Hydrorhiza composed of tubules probably an¬ 
choring the colony in soft bottoms. 

Stem irregularly divided by transverse nodes, 
slightly visible only in apical part of colony, with 
apophyses alternately directed left and right. Each 
apophysis with a well developed mamelon on su¬ 
perior surface, two axillary nematothecae and oc¬ 
casionally an imperfect perisarc ring at distal end. 
Main axis with two nematothecae between every 
two successive apophyses. 

Hydrocladia, inserted on apophyses, composed 
by a succession of athecate and thecate internodes 
separated by straight nodes. Thecate internodes 
with one hydrotheca and three nematothecae: one 
mesial inferior and two lateral. Hydrotheca placed 
in middle of internode, deep, conical, narrowing 
towards base, adcauline wall fully adnate and with 
a small projection in the middle part; abcauline 
wall straight, rim smooth. Mesial nematotheca 
placed on a distinct swelling close to the basal node. 
Lateral nematothecae born below and projecting 
above hydrothecal rim. Athecate internodes with 
one nematotheca on a distinct swelling proximal 
to the basal node. All nematothecae conical, bitha- 
lamic and movable. 

Gonothecae absent. 
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Fig. 4. — Cladacanthella scabra (Lamarck, 1816), MUSORSTOM 3, stn CP 142: A, B, anomalous hydrocladia; C, spines of basal part 
of branch; D, spines from distal part of branch. Scale bars: 0.1 mm. 
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Table 6. — Measurements of Plumularia contraria n. sp. in pm. 


MUSORSTOM 4 
stn CP 178 

Height of colony (in mm) 

150 

Stem internode, length 

Variable 

Length thecate hydrocladial 

580-640 

internodes 


Diameter at node 

65-80 

Hydrotheca 


Length abcauline wall 

310-350 

Length adcauline wall 

210-250 

Diameter at rim 

75-100 

Mesial nematotheca, length 

65-70 

Diameter at rim 

20-30 

Lateral nematotheca, length 

60-85 

Diameter at rim 

20-30 

Supracalycine nematotheca, length 

60-70 

Diameter at rim 

20-30 


Variability 

The first thecate internode of hydrocladia usually 
bears two mesial inferior nematothecae: one near 
the basal node and other below the hydrotheca 
but with its margin reaching the base. Only the 
basal nematothecae is placed on a distinct swelling. 
Rest of thecate internodes with only one mesial 
inferior nematotheca, except in cases of damage 
and further regeneration where two nematothecae 
are possible. 

Remarks 

The species is characterized by having deep hy¬ 
drothecae and by the development of a shallow 
projection on the adcauline wall of the hydrothecae. 

Plumularia contraria n. sp. 

(Figs 6, 7; Table 6) 

Material examined. — New Caledonia. MUSOR- 
STOM 4, stn CP 172, 19°01.2’S, 163°16.0’E, 275- 
330 m, 17.IX. 1985: one colony 83 mm height, without 
go nothecae, paratype (RMNH 41612). — Stn CP 178, 
18°56.3’S, 163°12.9’E, 520 m, 18.IX. 1985: one spirally 
built colony 150 mm long, no gonothecae, holotype 
(MNHN-IK-2012-14253). 

ETYMOLOGY. — The specific name contraria refers to 
the orientation of the hydrothecal aperture towards the 
hydrocladial axis, unusual in this genus. 


DISTRIBUTION. — This species is known only from two 
localities in New Caledonia and was collected between 
275 and 520 m depth. 

Description 

Colony examined without basal part. Stem branched 
and polysiphonic (with exception of apical part of 
colony), composed of one central primary tube 
bearing hydrocladia in distal part and surrounded 
by several auxiliary tubes, number of auxiliary tubes 
reduced towards distal parts. Only primary tube 
bearing apophyses and divided into internodes 
by transverse nodes only visible in apical zone of 
colony. Each internode with several apophyses 
(usually three in apical part) and three or four 
nematothecae, in one or two rows respectively, 
between two consecutive apophyses. 

Branches spirally arranged, polysiphonic in older 
parts, and arising between apophyses and stem (axilar 
branched). The base of the branch also originates in 
its upper part a secondary tube directed towards the 
apical part of the colony that adheres to the main 
axis, which helps to maintain the polysiphonic 
structure. Basal part of branch with several nema¬ 
tothecae placed in two rows, rest of branch with 
apophyses alternately directed left and right, with 
two or four nematothecae between two consecutive 
apophyses. Each apophysis with a small mamelon 
on superior surface and three nematothecae: two 
in the axil and one unpaired above mamelon; a 
perisarcal ring at distal end. 

Hydrocladia inserted on apophyses, arranged 
alternately left and right and slightly frontally. 
Hydrocladia composed of a succession of thecate 
internodes with oblique nodes. Each internode 
with one hydrotheca and four nematothecae: one 
mesial inferior, two lateral and one supracalycine. 
Hydrotheca deep, tubular, adcauline wall fully ad- 
nate, abcauline wall straight with distal part curved 
towards hydrocladium, with a well developed internal 
septum in the middle of its length inclined distally. 
Aperture of hydrotheca oriented to hydrocladial wall, 
nearly vertical; rim smooth with a slight elevation 
or undulation on the adcauline side. 

The mesial inferior and suprahydrothecal nema¬ 
tothecae are placed on an elevation and lateral 
nematothecae inserted over small apophyses. All 
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Table 7. — Measurements of Plumularia cf. filicula Allman, 1877 
in |_im. 


SMIB5 
stn DW 101 


Height of colony (in mm) 

7 

Stem internode, length 

240-360 

Diameter at node 

30-70 

First hydrocladial internode, length 

100-140 

Length thecate hydrocladial internodes 

230-270 

Length athecate hydrocladial internodes 

200-240 

Diameter at node 

25-35 

Hydrotheca 


Length abcauline wall 

55-60 

Length adcauline wall 

60-70 

Diameter at rim 

65-70 

Mesial nematotheca, length 

45-50 

Diameter at rim 

20-25 

Lateral nematotheca, length 

60-70 

Diameter at rim 

25-30 


nematothecae mobile, two-chambered and with 
adcauline wall of upper chamber deeply scooped. 

In each hydrocladial internode are variable num¬ 
bers of internal septa, between four and eight, in 
the apical and lower parts respectively. 

Hydrocladia of stem differing from those of 
branches in starting with a short athecate internode 
bearing one nematotheca in the basal part, arising 
at an elevation, and with an internal septum in 
distal part. Nematotheca having same morphol¬ 
ogy as the others. 

Gonothecae not observed. 

Remarks 

Plumularia contraria n. sp. shows some similarities 
to P. elongata Billard, 1913, in the morphology of 
the hydrothecae, in particular in its tubular form, in 
the presence of an intrathecal septum, and with the 
hydrothecal orifice oriented towards the hydrocladial 
axis. Nevertheless, both species clearly differ in the 
shape of the colony and the number of nematothecae 
on the thecate internodes. In P. contraria n. sp. the 
colony has a geniculate appearance with the lateral 
branches spirally arranged, whereas in P. elongata 
the ramifications are pinnate and always in the same 
plane, giving it a characteristic regular structure. 
Moreover, the apophyses and the hydrocladia are 
arranged latero-frontally in P. contraria n. sp. but in 


the same plane in P. elongata. In P. contraria n. sp. 
the suprahydrothecal nematotheca is a constant 
feature but it is always absent in P. elongata. There 
are also differences in the hydrothecal aperture: in 
P. contraria n. sp. the hydrothecal margin is straight 
and nearly parallel to the hydrocladial wall, whereas 
in P. elongata the margin is sinuous and depressed 
towards the adcauline side. 


Plumularia cf. filicula Allman, 1877 
(Fig. 8; Table 7) 

Plumularia filicula Allman, 1877: 29, pi. 18, figs 1, 
2. — Nutting 1900: 58, pi. 2 fig. 2. — Fraser 1944: 344, 
pi. 74 fig. 332. — Ramil & Vervoort 1992:183, fig47a-e. 

Plumularia filicula - Hirohito 1983: 68, fig. 35; 1995: 
275, fig. 94a (doubtful records). 

Non Plumularia filicula - Vervoort & Watson 2003: 
393, fig. 95C-F. 

Material examined. — Norfolk Ridge. SMIB 5, stn 
DW 101,23°21.2’S, 168°04.9’E, 270 m, 14.IX.1989, one 
colony with three plumes c. 7 mm high, no gonothecae 
(MNHN). 

DISTRIBUTION. — Plumularia filicula is a species with 
an amphi-Atlantic distribution, being reported from 
the Atlantic coast of the United States and from the 
Ibero-Moroccan Gulf (Ramil & Vervoort 1992), between 
146 and 1318 m. The records in the Pacific Ocean are 
considered dubious or excluded (see Remarks). 

Our material was collected on the Norfolk Ridge at 270 m. 

Description 

Hydrorhiza tubular, adhering to substrate; hydrocauli 
monosiphonic, unbranched, divided into internodes 
by straight nodes, geniculate in younger parts. 
Cauline internodes all have a distal apophyses 
and one nematotheca in middle of opposite wall. 
Apophyses alternately directed left and right, with 
mamelon on superior surface and with two axillary 
nematothecae. 

Hydrocladia with first internode having one 
nematotheca in the middle and a perisarc ring at 
each extremity. Rest of hydrocladium a succession of 
thecate and athecate internodes, separated by oblique 
nodes; thecate internodes with basal oblique and 
distal slightly oblique nodes, athecate internodes 
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Fig. 8. — Plumularia cf. filicula Allman, 1877, SMIB 5, stn DW 101: A, colony; B, hydrocladia with first athecate internode without 
nematotheca, lateral view; C, two consecutives athecate internodes on distal part of hydrocladia, each one with one nematothecae; 
D, apical part of hydrocladia, frontal view; E, internode of stem with hydrocladia, lateral view. Scale bars: A, 1 mm; B-E, 0.1 mm. 
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Table 8. — Measurements of Plumularia habereri Stechow, 1909 
in pm. 



Lagon 

Stn 116 

Lagon 

Stn 127 

Chalcal 1 
Stn DC 29 

Height of colony (in 

130 

180 


mm) 

Length thecate 
hydrocladial 

260-360 

250-320 

310-430 

internodes 

Diameter at node 

60-85 

70-110 

65-80 

Hydrotheca 

Length abcauline wall 

160-200 

160-205 

165-190 

Length adcauline wall 

120-160 

120-160 

130-145 

Diameter at rim 

80-100 

90-110 

80-90 

Mesial nematotheca, 
length 

Diameter at rim 

60-70 

25-30 

65-80 

30 


Lateral nematotheca, 
length 

Diameter at rim 

60-70 

25-30 

65-80 

30-35 



Table 9. — Measurements of type material of Plumularia habereri 
Stechow, 1909 in pm. 



ZSM 

20041623 

ZSM 

20041622 

Length thecate 
hydrocladial 

290-420 

280-440 

internodes 

Diameter at node 

50-90 

60-95 

Hydrotheca 

Length abcauline wall 

160-220 

160-230 

Length adcauline wall 

120-170 

125-180 

Diameter at rim 

90-110 

100-110 

Mesial nematotheca, 

60-70 

65-70 

length 

Diameter at rim 

30-35 

30 

Lateral nematotheca, 

60-70 

65-70 

length 

Diameter at rim 

25-30 

25-30 


reverse. Each thecate internode with hydrotheca and 
three nematothecae: one mesial inferior and two 
lateral. Hydrotheca cup-shaped, widening towards 
margin, adcauline wall fully adnate, abcauline wall 
straight, aperture circular, slighdy tilted downwards, 
rim smooth. Internal perisarc ring with varied de¬ 
velopment sometimes occurring at the extremes. 
All nematothecae bithalamic, movable and conical. 
Athecate internodes with two nematothecae, one 
in the lower half and the other in the upper half; 


one basal and one distal perisarcal ring of much 
varied development. 

Gonothecae not observed. 

Variability 

Sometimes one athecate internode with a single 
nematotheca placed in the middle was observed; 
two consecutives internodes, each with only one 
nematotheca, may also occur. 

Remarks 

The morphology of our colony agrees well with 
existing descriptions of this species. We found only 
minor differences in the length of hydrocladial 
internodes, hydrothecae and nematothecae, but the 
absence of gonothecae made an accurate identifica¬ 
tion not possible. 

The colonies from Japan (Hirohito 1983, 1995) 
are all devoid of gonothecae, and for this reason 
we consider the identification doubtful. 

Nevertheless, the material described by Vervoort & 
Watson (2003) from New Zealand belongs, in our 
opinion, to a different species, because the morphol¬ 
ogy of gonotheca, provided with two nematothecae 
on the distal part, is quite different from those 
described by Allman (1877, type material) and by 
Ramil & Vervoort (1992, East Atlantic material). A 
similar opinion was expressed by Schuchert (2013b). 

Plumularia habereri Stechow, 1909 
(Figs 9-13; Tables 8, 9) 

Plumularia habereri Stechow, 1909:77, pi. VI, fig. 4; 1913: 
91, figs 59, 60. — Ryland & Gibbons 1991: 532, fig. 5. 

Plumularia habereriwar. attenuata Billard, 1913:42, fig. 34. 

Plumularia habereri var. mucronata Billard, 1913: 46, 
fig. 40, pi. II, fig. 24. 

Not Plumularia habereri - Van Gemerden-Hoogeveen 
1965: 60, figs 34-36 [record included in Denthitheca 
dendritica (Nutting, 1900)]. 

Dentitheca habereri - Hirohito 1995: 259, fig. 87a- 
e. — Stechow 1923a: 18; 1923b: 227. — Kirkendale & 
Calder 2003: 167. 

Not Plumularia habereri - Schuchert 2003:211, fig. 60 
(record included in Plumularia elongata Billard, 1913). 
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Not Dentitheca habereri - Di Camillo et al. 2010: 84, 
figs 2, 3, 5, 6 (record included in Plumularia elongata 
Billard, 1913). 

Material EXAMINED. — Chesterfield Islands. CHAL- 
CAL 1, stn DC 29, 19°30.60’S, 158°31.10’E, 100 m, 
19.VII. 1984: single large, broken colony and some 
fragments up to 140 mm; no gonothecae (MNHN) 
(RMNH, three slides). 

New Caledonia. LAGON, stn Oil Obis, 22°23.8’S, 
166°47.0’E, 40 m, 22.VIII.1984: four large colonies 
(one broken) c. 220 mm high, no gonothecae observed 
(MNHN). — Stn 0114, 22°23.6’S, 166°49.6’E, 37 m, 
22.VIII.1984: one colony c. 150 mm high and some 
fragments, without gonothecae (MNHN). — Stn 0116, 
22°25.2’S, 166°43.7’E, 43 m, 22.VIII.1984: single 
130 mm high colony in two pieces; no gonothecae 
(MNHN) (RMNH, two slides). — Stn 0127,22°30.6’S, 
166°45.9’E, 55 m, 23.VIII.1984: large flabellate colony 
180 x 140 mm; no gonothecae observed (MNHN) 
(RMNH, one slides). — Stn 0354,22°32.0’S, 167 o 02.1’E, 
78 m, 29.XI.1984: one fragmented colony c. 170 mm 
high; no gonothecae (MNHN). — Stn 0358,22°31.4’S, 
167°05.2’E, 50 m, 29.XI.1984: single colony 110 x 90 mm; 
without gonothecae (MNHN). — Stn 0373,22°27.5’S, 
167°10.5’E, 52-57 m, 21.1.1985: two colonies, 35-80 mm, 
and one fragment, no gonothecae (MNHN). — Stn 0374, 
22°30.2’S, 167°08.9’E, 70-72 m, 21.1.1985: single 
large colony ( c. 300 x 300 mm) broken in several frag¬ 
ments; no gonothecae observed (MNHN) (RMNH, 
one slides). — Stn 0379, 22°31.4’S, 167°10.8’E, 
70 m, 21.1.1985: large colony c. 160 mm high and 
some fragments, no gonothecae (MNHN) (RMNH, 
two slides). — Stn 0387, 22°28.2’S, 167°13.4’E. 62- 
65 m, 22.1.1985: two colonies, 115-150 mm high, 
without gonothecae (MNHN). — Stn 0398,22°37.0’S, 
167°11.8’E, 71 m, 23.1.1985: forked, fan-shaped colony 
c. 80 x 120 mm; no gonothecae (MNHN) (RMNH, 
two slides). — Stn 0426, 22°43.1’S, 167°19.9’E, 53 m, 
25.1.1985: 120 mm high, forked stem and some frag¬ 
ments; no gonothecae (MNHN). — Stn 0477, 18°20.3’S, 
163°05.5’E, 36 m, 28.11.1985: two large colonies and 
many fragments (c. 150 x 150 mm); no gonothecae 
observed (MNHN). — Stn 0491,18°56.0’S, 163°20.0’E, 
450-460 m, 03.11.1985: c. 120 mm high colony; no 
gonothecae (MNHN). 

Philippines. MUSORSTOM 3, stn DR 117, 12°31.2’- 
12°31.3’N, 120°39.3’-120°39.5’E, 92-97 m, 03.VI.1985: 
two broken colonies with many fragments up to 90 mm, 
no gonothecae (MNHN). 

New Caledonia. LAGON, stn 0600, 22°17.9’S, 
167°04.4’E, 62-65 m, 05.VIII. 1986: large branched colony 
(150 mm high); no gonothecae (MNHN). — CHAL- 
CAL 2, stn DW 80, 23°26.70’S, 168°01.80’E, 160 m, 
31.X. 1986: two branched colonies, 40-45 mm, without 
gonothecae. (MNHN) (RMNH, two slides). 


Coral Sea. CORAIL 2, stn CP 25, 20°25.00’S, 
161°05.00’E, 70-67 m, 22.VII.1988: several fragments, 
86 mm high, one with three gonothecae (possibly im¬ 
mature) (MNHN). 

New Caledonia. Lagoon, Canal Woodin, 25-40 m, 
13.IV. 1995. Leg. Dr Richer de Forges Noumea. Coelenter- 
ate 27624: large colony 240 mm, without gonothecae. 
(MNHN) 

ADDITIONAL MATERIAL. — Type material of Plumularia 
habereri Stechow, 1909: ZSM 20041623. Sagami Bay, 
V-1901, one slide; ZSM 20041622, ZSM 20041625, 
ZSM 20051002. Between Ito and Hatsu-Shima Island, 
depth 150 m, III-1903, three slides. 

Syntype material of Plumularia habereri var. attenuata 
Billard, 1911: Siboga Expedition. Stn 144: MNHN 
H.L. 1267, one slide. 

Syntype material of Plumularia habereri var. mucronata 
Billard, 1911: Siboga Expedition. Stn 80: MNHN H.L. 
1272, one slide. 

DISTRIBUTION. — P. habereri is known from Japan 
(Stechow 1909, 1913, 1923b), Indonesia (Billard 1913), 
Fiji (Ryland & Gibbons 1991) and Guam (Kirkendale & 
Calder 2003). Their presence inTulear, Madagascar (Di 
Camillo et al. 2010: Table 1) must be confirmed. The 
depth range varies between 17 and 150 m. 

Our material comes from Philippines, Coral Sea, Chester¬ 
field Island and New Caledonia, and was collected between 
25 and 460 m depth, extending their bathymetrical 
distribution to the upper bathyal. 

Description 

Hydrorhiza composed of stolonial fibres mixed with 
sediment from which emerges one polysiphonic 
and branched axis; branches arising laterally from 
secondary tubes. 

Stem divided into internodes by straight nodes 
visible only in distal part of stem and branches; each 
internode with several apophyses. Nematothecae 
placed in secondary tubules. Apophyses with a well 
developed mamelon on superior surface and three 
nematothecae: two axillary and one over mamelon 
slightly displaced laterally. 

Hydrocladia inserted on apophyses, alternately 
directed left and right on stem and branches. Hy¬ 
drocladia formed by a succession of thecate inter¬ 
nodes separated by oblique nodes that may not be 
visible in the first internodes. 

Each hydrocladial internode with one hydrotheca 
and three nematothecae: one mesial inferior above a 
well developed elevation and two laterals. Hydro theca 
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cup-shaped, more or less deep, adcauline wall 
straight and fully adnate, abcauline wall straight, 
rim smooth and with adcauline side curved down. 
Mesial inferior and lateral nematothecae with ad¬ 
cauline wall of superior chamber deeply scooped. 
All nematothecae movable, two chambered and 
conical. In each internode at least two internal 
thickenings located near the basal and distal ends, 
in some internodes six perisarcal rings have been 
observed: two under, three behind and one above 
the hydrotheca. 

Gonothecae, perhaps not fully developed, in¬ 
serted on apophyses, pear-shaped and with distal 
end truncated. 

Remarks 

Plumularia habereri was described by Stechow 
(1909) from two samples collected in Sagami Bay 
(Japan), in May of 1901 (flask without number) 
and March of 1903 (Locality Nr 4781, between Ito 
and Hatsushima Island) (Stechow 1909: 78). Later 
Billard (1913), using the material collected by the 
Siboga Expedition, described five varieties inside 
P. habereri: P. habereri var. attenuata, P. habereri 
var. elongata, P. habereri var. subarmata Billard, 
1913, P habereri var. mediolineata Billard, 1913 
and P. habereri var. mucronata. Plumularia habereri 
var. attenuata coincides with the material described by 
Stechow (1909) as P. habereri ; P. habereri var. elongata 
is clearly distinct, especially in the morphology of 
the hydrothecae; the rest of the varieties display 
some variations that in our opinion can be assigned 
to one of these two forms. 

Schuchert (2003) indicates that most of these 
forms are quite different from that described from 
the type locality, but includes all of them under the 
binomen P. habereri since they can not be considered 
as subspecies because of their sympatric origins. 
Nevertheless he indicates that some of these varie¬ 
ties, and especially P. habereri var. mediolineata to 
which his material corresponds, might represent 
different species. 

As part of this work we reviewed some of the 
type material of P. habereri from the two localities 
reported by Stechow (1909), deposited in the Zoolo- 
gische Staatssammlung Miinchen (ZSM 20041622, 
20041623, 20041625, 20051002) (Rutensteiner 


et al. 2008:20), as well as the syntypes of all varieties 
described by Billard (1913), deposited in the MNHN 
(Van Praet 1979: 923, 924). We conclude that two 
different species are represented: Plumularia habereri 
Stechow 1909 and Plumularia elongata Billard 1913 
(described as P. habereri var. elongata Billard, 1913). 
In Van Praet s paper, P. habereri var. mucronata was 
not included, but the syntype of it is also in collec¬ 
tions of MNHN (MNHN H.L. 1272). 

Plumularia habereri is distinguished by the mor¬ 
phology of its hydrothecae, having the abcauline 
wall straight, the opening directed upwards, and 
with the hydrothecal margin straight and perpen¬ 
dicular to the hydrocladial axis but cut obliquely 
downwards in the adcauline side. In both the old¬ 
est parts of the colony of this species and in the 
youngest or juvenile parts, the morphology of the 
hydrothecae does not vary. Moreover, in neither 
the type material nor in numerous colonies ex¬ 
amined from the Philippines, the Coral Sea, and 
the New Caledonia region, have we observed the 
characters of P. elongata. These include curvature 
of the abcauline wall, inclination of hydrothecal 
rim towards the hydrocladia, and presence of an 
intrathecal septum (see below). 

Plumularia habereri var. mucronata , whose dis¬ 
tinguishing features are the greater development 
of the projection on which the mesial inferior 
nematotheca is placed and disposition of lateral 
nematothecae on small domes (Billard 1913), is 
included here in P. habereri. Examination of the 
syntype reveals that while the mesial inferior pro¬ 
jection is more developed than in material identi¬ 
fied as P. habereri var. attenuata, this character is 
similar to that observed in type material of the 
P. habereri. Moreover, we have not observed the 
existence of the small lateral domes described by 
Billard (1913), and insertion of the lateral nema¬ 
tothecae are, in all aspects, similar to the rest of 
the studied material. 

The descriptions and figures of Ryland & Gibbons 
(1991) andHirohito (1995 as Dentitheca habereri) 
closely correspond with this species. We also con¬ 
sider valid the record of Kirkendale & Calder (2003 
as Dentitheca habereri) because they indicate that 
their material is identical to hydroids described by 
Stechow (1909) and Hirohito (1995). 
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Fig. 11. — Plumularia habereri Stechow, 1909, type material: A-C, ZSM 20041622: A, basal internodes of hydrocladia, lateral view; 
B, internode, frontal view; C, internode from middle of hydrocladia, lateral view; D-E, ZSM 20041623: D, first internodes of hydrocladia, 
lateral view; E, distal internodes of hydrocladia, lateral view. Scale bars: 0.1 mm. 
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Plumularia habereri var. mediolineata, P. habereri 
var. subarmata and the records of P habereri of 
Schuchert (2003) and Di Camillo etal. (2010) belong 
to P. elongata (see below). Records of this species from 
the Caribbean (Van Gemerden-Hoogeveen 1965, 
Florez Gonzalez 1983, Bandel & Wedler 1987) were 
included in Dentitheca dendritica (Nutting 1900) by 
Calder & Kirkendale (2005) and we agree. Dentitheca 
dendritica comes close to P habereri, but, like Calder 
(2013), we hesitate in synonymizing the two. Their 
wide geographic separation makes a comparative 
study necessary before reaching a final conclusion. 
Regarding referral of this species to Plumularia or 
Dentitheca (Stechow, 1919), a matter of discussion in 
recent years, review of the type material of Dentitheca 
hertwigi (Stechow, 1909) (see below), type species 
of the genus (Stechow 1923b, Millard 1975), has 
convinced us, in agreement with Schuchert (2003) 
and Bouillon etal. (2006), that it must be placed in 
Plumularia because it lacks the two large triangular 
lobes characteristic of Dentitheca. 

Genus Dentitheca Stechow, 1919 

Dentitheca hertwigi (Stechow, 1909) 

(Fig. 14; Table 10) 

Plumularia Hertwigi Stechow, 1909: 76, pi. I, fig. 9, 
pi. VI, figs 1-3; 1913:93; 1919: 117, fig. Th 

Dentitheca hertwigi - Hirohito 1995: 261, fig. 88a-e. 

MATERIAL EXAMINED. — Type material of Dentitheca 
hertwigi Stechow, 1909: ZSM 20041700. Sagami Bay, 
near Misaki, Japan, depth 15-20 m, Doflein Expedition, 
ll-X-1904, One slide. ZSM 20051235, Sagami Bay, 
near Misaki, Japan, depth 15-20 m, Doflein Expedition, 
X-1904, one slide. 

DISTRIBUTION. — Dentitheca hertwigi is known only 
from Japan waters (Stechow 1909, Hirohito 1995). 

Remarks 

Dentitheca hertwigi, type species of Dentitheca 
Stechow, 1919 (Millard, 1975), is characterized by 
the morphology of its hydrothecae, with two large 
triangular lobes on the hydrothecal margin. This 
is the diagnostic character of the genus according 
to Stechow (1923b) and Bouillon et al. (2006) 



Fig. 13. — Plumularia habereri Stechow, 1909, syntype of Plumularia 
habereri var. mucronata Billard, 1913; SIBOGA EXPEDITION, stn 80, 
MNHN H.L. 1272, internodes, lateral view. Scale bar: 0.1 mm. 
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Fig. 14. — Dentitheca hertwigi (Stechow, 1909), type material, ZSM 20041700: A, first internodes of hydrocladia, lateral view; B, internodes 
from half of hydrocladia, lateral view; C, distal internodes of hydrocladia, lateral view; D, internode, frontal view. Scale bars: 0.1 mm. 


(fig. 14B, C). Plumularia babereri lacks such triangular 
lobes, and its hydrothecal margin is straight and 
only lowered in the adcauline side, not produced. 

Plumularia asymmetrica Bale, 1914 was included in 
the synonymy of P. hertwigi by Schuchert (2014b), 
but the asymmetrical morphology of the hydrothecal 
margin, with only one lateral lobe, and the presence 
of an intrathecal septum in the abcauline wall of 
the hydrotheca clearly separates both species. The 
presence of the intrathecal septum approaches that 
in P. elongata, but it is distinguished by the single 
marginal lobe (Bale 1914; pi. IV, figs 2-3). 


Genus Plumularia Lamarck, 1816 
(continue) 

Plumularia elongata Billard, 1913 
(Figs 15-19; Table 11) 

Plumularia habereri var. elongata Billard, 1913: 44, 
figs 35-37. 

Plumularia habereri var. subarmata Billard, 1913: 45, 
fig. 38. 

Plumularia habereri var. mediolineata Billard, 1913: 45, 
fig. 39, pi. Ill, fig. 31. 
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Plumularia habereri - Schuchert 2003: 211, fig. 60. 

Dentitheca habereri - Di Camillo et al. 2010: 84, figs 2, 
3, 5, 6. 

Material examined. — Philippines. MUSOR- 
STOM 3, stn DR 117,12°31.2’-12°31.3’N, 120°39.3’- 
120°39.5’E, 92-97 m, 03.VI.1985: 7 mm high top part 
of a colony, no gonothecae (MNHN) (RMNH, two 
slides). —Stn CP 134,12°01.1’-12°01.2’N, 121°57.3’- 
121°56.6’E, 92-95 m, 05.VI.1985: many fragments of 
a large, polysiphonic colony, no gonothecae (MNHN, 
one slide) (RMNH, two slides). 

ADDITIONAL MATERIAL. — Syntype material of Plumularia 
habereri var. elongata Billard, 1911: Siboga Expedition. 
Stn 77: MNHN H.L. 1268-1269, slides. 

Syntype material of Plumularia habereri var. subarmata 
Billard, 1911: Siboga Expedition. Stn 99: MNHN H.L. 
1273, one slide. 

Syntype material of Plumularia habererivix. mediolineata 
Billard, 1911: Siboga Expedition. Stn 71: MNHN H.L. 
1270-1271, slides. 

DISTRIBUTION. — This species is known only from the 
Indonesia region (Billard 1913, Schuchert 2003 Di 
Camillo et al. 2010) between 10-50 m depth. 

Present material comes from the Philippines and was 
collected at 92-95 m. 


Description 

Hydrorhiza composed of a mass of intertwin¬ 
ing tubules anchoring to sediment, supporting 
a polysiphonic and ramified axis, covered by the 
settlement of Parazoanthus sp. Main stem divided 
by transverse nodes which are rarely visible. 

Branches originate from the secondary tubules 
and have the same structure as the main axis. 
Apophyses alternating right and left in the same 
plane. Each apophysis with well developed ma- 
melon on superior surface and three nematothe- 
cae: two axillary and one above mamelon slightly 
displaced laterally; the node between apophyses 
and first hydrocladial internode is not visible. 

Hydrocladia divided into thecate segments by 
oblique nodes not visible, there is only a weak indi¬ 
cation of a node under mesial inferior nematotheca; 
they are visible only after rupture and subsequent 
regeneration in the apical zones of hydrocladia. 
Each hydrocladial internode with one hydrotheca 
and three nematothecae: one mesial inferior placed 
on a prominence of internode and two laterals. 


Table 10. — Measurements of type material of Dentitheca hertwigi 
(Stechow, 1909) in pm. 


ZSM 20041700 

Length thecate hydrocladial internodes 350-400 


Diameter at node 70-120 

Hydrotheca 

Length abcauline wall 210-250 

Length adcauline wall adnate 150-200 

Diameter at rim 80-110 


Length adcauline wall and lateral teeth 220-310 


TableII. — Measurements ot Plumularia elongata Billard, 1913 in pm. 


MUSORSTOM 3 
Stn CP 134 

Height of colony (in mm) 

150 

Length thecate hydrocladial 

340-430 

internodes 


Diameter at node 

60-85 

Hydrotheca 


Length abcauline wall 

220-270 

Length adcauline wall 

150-200 

Diameter at rim 

80-90 

Mesial nematotheca, length 

60-70 

Diameter at rim 

25-30 

Lateral nematotheca, length 

60-70 

Diameter at rim 

25 


Hydrotheca tubular, adcauline wall completely 
adnate with a thickened perisarc on rim; abcauline 
wall larger than adcauline wall, virtually straight ex¬ 
cept near the margin where it is curved, and with an 
internal septum in the middle of its length. Margin 
smooth with a slight lateral undulation, strongly 
tilted towards the adcauline side. 

All nematothecae bithalamic, movable and with 
adcauline wall of distal chamber deeply scooped. 
Each internode with a variable number of internal 
thickenings. 

Gonothecae absent. 

Variability 

The intrathecal abcauline septum is poorly developed 
or even absent in some hydrothecae, especially in 
those of the first hydrocladial internode; the same 
occurs in the young or regenerated parts of the 
colony and in juvenile colonies. 
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Fig. 16. — Plumularia elongata Billard, 1913, MUSORSTOM 3, stn CP 134, fragment with basal part of branchs. Scale bar: 0.1 mm. 


Remarks 

Plumularia habereri (s.l., e. g. in Schuchert 2003) 
comprises two different species, one the nominal 
species, and another whose characteristics cor¬ 
respond better to those described by Billard (1913) 
as P. habereri var. mediolineata ; however we propose 
as a valid name for this species Plumularia elongata 
Billard, 1913 because this name has page precedence 
over P. habereri var. mediolineata. 

Adult colonies of this species are characterized 
by the presence of a well-developed intrathecal sep¬ 
tum in at least some hydrothecae, but its develop¬ 
ment is not uniform throughout the colony and it 
seems linked to age and growth. In adult colonies, 
although hydrothecae with septa always appear, 
the septum is poorly developed or even absent in 


the first hydrotheca of each hydrocladium, in the 
youngest parts of the colony, in zones that have 
suffered breakage and subsequent regeneration, 
and in juvenile colonies. 

Plumularia elongata is also distinguished by the 
characteristic curvature of the abcauline wall, giv¬ 
ing the hydrotheca an oval profile; by hydrotheca 
narrowing towards both ends (basal and distal); and 
by the hydrothecal orifice, clearly directed towards 
the hydrocladia because of the brusque curvature on 
the abcauline side. This curvature can be observed 
only when hydrothecae are exactly lateral in view 
(Billard 1913), a feature that can be incorrectly 
interpreted in some cases. 

As already indicated, an intrathecal septum 
has never been observed in P. habereri (s.s.). 
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Moreover, no obvious differences exist in mor¬ 
phology of hydrothecae from different parts of 
the same colony (old and young) or in juvenile 
colonies and adults. In all cases, the abcauline 
wall is straight and either practically parallel to 
the hydrocladial axis or slightly divergent from 
hydrothecal base to rim, and the opening is al¬ 
ways directed upwards. 

In P. elongata we also include P. habereri var. sub- 
armata and P. habereri var. mediolineata. The 
specimen of P. habereri var. subarmata (12 cm) 
presents numerous breakages followed by regen¬ 
eration (Billard 1913: 45), it lacks an intrathe¬ 
cal septum but shows the same curvature of the 
abcauline wall that is typical of the species, and 
the hydrothecal margin is likewise tilted towards 
the hydrocladia. The disappearance of the mesial 
inferior nematotheca in some cases, considered by 
Billard (1913) as the distinctive character of the 
variety, seems related to the processes of regenera¬ 
tion after repeated breaks. In less-damaged parts 
of the colony, we observed the typical disposition 
of nematothecae. 

The material of P. habereri var. mediolineata in¬ 
cludes juvenile and adults colonies. The juvenile 
colonies (stn 164:2 cm height) are similar to those of 
P. habereri elongata (stns 77 and 80: 2-3 cm height), 
unbranched and some hydrothecae without intrathe¬ 
cal septum. Adult colonies (stn 71: up to 13 cm) are 
branched and with the typical features of the species. 

Material described by Schuchert (2003) and 
Di Camillo et al. (2010 as Dentitheca habereri) 
should also be included in this species. Di Camillo 
et al. (2010) indicated that they examined some 
type material of P. habereri (Nr 4781 Sammlung 
Haberer-Zoologische Staatssammlung Muenchen, 
part of the type material of P. habereri described 
by Stechow 1909), but they did not include a de¬ 
scription of it. Type material of that species from 
the same station (ZSM 20041622, 20041625, 
20051002) examined by us exhibited the typical 
characteristics of P. habereri and not of P. elongata. 

Finally we retain the species in the genus Plu- 
mularia because it lacks large triangular lobes on 
the hydrothecal rim, a diagnostic character of 
the genus Dentitheca (Stechow 1923b, Bouillon 
et al. 2006). 



Fig. 1 8 . — Plumularia elongata Billard, 1913, syntype of Plumularia 
habereri var. subarmata Billard, 1913; SIBOGA EXPEDITION stn 99, 
MNHN H.L. 1273, internodes, lateral view. Scale bar: 0.1 mm. 
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Plumularia pseudocontraria n. sp. 

(Figs 20, 21; Table 12) 

Material examined. — Philippines. MUSORSTOM 3, 
stnDR 117,12°31.2’-12°31.3’N, 120°39.3’-120°39.5’E, 
92-97 m, 03.VI. 1985: a branched fragment 30 mm high 
without gonothecae, holotype (MNHN-IK-2012-14254). 

ETYMOLOGY. — The specific name pseudocontraria has 
been chosen because of the resemblance of this new 
species to Plumularia contraria n. sp. 

DISTRIBUTION. — Plumularia pseudocontraria n. sp. is 
known only from a single locality in the Philippines 
(type locality), at a depth of 92-97 m. 

Description 

Apical part of colony with monosiphonic axis, 
branched. Branches arising from axil of a closed 
apophysis and one small secondary tube born from 
the axils of each branch but it does not continue 
its growth towards top of colony. 

Apophyses alternately directed left and right 
almost frontally each with one well developed 
mamelon on superior surface and two axillary 
nematothecae, two or four nematothecae between 
consecutive apophyses. 

Hydrocladia formed by regular succession of 
hydrothecate internodes separated by slightly 
oblique nodes not very marked; each internode 
with one hydrotheca and four nematothecae: 
one median infracalycine, two laterals and one 
median distal. Hydrotheca tubular, deep, adcaul- 
ine wall fully adnate, abcauline wall practically 
straight, hydrothecal rim smooth and with ad- 
cauline side curved down. Median inferior and 
distal nematothecae placed at an elevation, with 
adcauline wall of superior chamber scooped. 
Lateral nematothecae placed near hydrothecal 
margin and with adcauline wall of upper cham¬ 
ber clearly scooped. All nematothecae movable, 
bithalamic and conical. 

Internodes with a variable number of internal 
thickenings, until eight in basal internodes of hy- 
drocladium: one below, four behind and three above 
the hydrotheca. The development and number of 
perisarcal rings is lower in distal internodes of a 
given hydrocladium. 


Table 12. — Measurements of Plumularia pseudocontraria n. sp. 
in pm. 


MUSORSTOM 3 
stn DR 117 

Height of colony (in mm) 

30 

Length thecate hydrocladial 

480-560 

internodes 


Diameter at node 

55-65 

Hydrotheca 


Length abcauline wall 

230-270 

Length adcauline wall 

160-210 

Diameter at rim 

70-100 

Mesial nematotheca, length 

65-70 

Diameter at rim 

25 

Lateral nematotheca, length 

70-80 

Diameter at rim 

30 

Supracalycine nematotheca, length 

65-70 

Diameter at rim 

20-25 


Gonothecae not observed. 

Variability 

The presence of two suprahydrothecal nematothecae 
normally present after damage and subsequent 
regeneration. 

In the distal parts of hydrocladia, sometimes 
there are no signs of injury when there are two 
suprahydrothecal nematothecae. 

Remarks 

Plumularia pseudocontraria n. sp. resembles 
P. contraria n. sp. in its spiral colony structure and 
in the number and arrangement of nematothecae 
on the thecate internodes. The two nevertheless 
differ in the morphology of their hydrothecae, 
with P. pseudocontraria n. sp. lacking an adcauli- 
nar intrathecal septum, in having a hydrothecal 
orifice that is directed upwards, and in having a 
hydrothecal rim that is sinuous: it is straight on 
the abcauline side and curved downwards on the 
adcauline side. 

In the absence of an intrathecal septum and in 
the form of the hydrothecal margin, this species is 
similar to P. habereri. However, it clearly differs in 
the morphology and ramification pattern of the 
colony, and in the number of nematothecae on 
hydrocladial internodes. 
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Table 13. — Measurements of Plumularia setacea (Linnaeus, 
1758) in (jm. 


MUSORSTOM 4 
CC 201 

Height of colony (in mm) 

33 

Stem internode, length 

520-750 

Diameter at node 

160-240 

First hydrocladial internode, length 

60-100 

Diameter at node 

60-80 

Length thecate hydrocladial 

480-650 

internodes 


Length athecate hydrocladial 

270-360 

internodes 


Diameter at node 

45-70 

Hydrotheca 


Length abcauline wall 

70-90 

Length adcauline wail 

80-100 

Diameter at rim 

90-105 

Mesial nematotheca, length 

70-80 

Diameter at rim 

25-35 

Lateral nematotheca, length 

70-85 

Diameter at rim 

30-35 


Plumularia setacea (Linnaeus, 1758) 

(Fig. 22; Table 13) 

Sertularia setacea Linnaeus, 1758: 813. 

Plumularia setacea - Vervoort 1966: 142, fig. 43a- 
e. — Ramil & Vervoort 1992: 191, fig. 47f-i. — Hirohito 
1995: 278, fig. 95c, d. —Ansin Agis, Ramil & Vervoort 
2001: 238, fig. 91 a-j. — Vervoort & Watson 2003: 
398, figs 96G, 97A-G, 98A. — Schuchert 2013a: 105, 
figs 4-6; 2014a: 1, figs 1, 2. 

Plumularia corrugata Nutting, 1900: 64, pi. VI, figs 1-3. 

Plumularia diploptera Totton, 1930: 222, fig. 59a, 
b. — Ralph 1961: 32, fig. 3f-j. — Rees & Vervoort 
1987: 137-139, fig. 29. 

Plumularia setacea via. setacea Ralph, 1961: 33, figs 3e, 
4a, 4c, d. 

Not Plumularia corrugata- Bennitt, 1922: 255. — Fraser 
1944: 341. — Morris & Mogelberg 1973:19. — Defen- 
baugh 1974: 101, fig. 14 (records included in Plumularia 
strictocarpa Pictet, 1893). 

Material examined. — New Caledonia. MUSOR- 
STOM 4, stn CP 169, 18°54.3’S, 163°11.2’E, 590 m, 
17.IX. 1985: several colonies 50-60 mm high rising from 
rampant stolon. No gonothecae (MNHN) (RMNH, 
two slides). — Stn CC 201, 18°55.80’S, 163°13.80’E, 


500 m, 20.IX.1985: many 70 mm high plumes rising 
from stolon on worm-tube. One gonotheca observed 
(MNHN) (RMNH, one slide). 

Norfolk Ridge. SMIB 5, stn DW 101, 23°21.2’S, 
168°04.9’E, 270 m, 14.IX. 1989: one colony 25 mm 
high with several stems on coral fragment and some 
fragments. No gonothecae (MNHN). 

BATHUS 3, stn CP 833,23°03’S, 166°58’E, 441-444 m, 
30.XI.1993: two colonies 10-33 mm high without 
gonothecae (MNHN). 

Marquesas Islands. MUSORSTOM 9, stn DW 1170, 
08°45.1’S, 140°13.1’W, 104-109 m, 25.VIII.1997: six 
colonies 10-25 mm high with damaged gonothecae 
(MNHN). 

DISTRIBUTION. — Many authors (Vannucci-Mendes 
1946, Leloup 1947, Picard 1958, Ralph 1961, Millard 
1975, Boero & Bouillon 1993, Blanco 1994) consider 
Plumularia setacea as a cosmopolitan species, although 
it has not been reported from Antarctic waters (Pena 
Cantero 2004). Schuchert (2013a) ascribe the species a 
circumglobal distribution in warm and temperate waters. 

Remarks 

The current status of the Plumularia lagenifera All- 
man, 1885 is considered as problematic and difficult 
to separate from P. setacea by Schuchert (2013a). 
In his opinion, the only operational character to 
distinguish both species is the morphology of the 
hydrothecal abcauline wall, convex in the former 
and straight or even concave in the last one. Our 
material showed a straight abcauline wall and, 
therefore it was included in P. setacea. In addition, 
Schuchert (2014a), after molecular analyses of dif¬ 
ferent populations of P. setacea, concluded that the 
current concept of this species could include either 
a species complex or a single near-cosmopolitan 
species with a strong population stratification. 

Plumularia spiralis Billard, 1911 
(Fig. 23; Table 14) 

Plumularia spiralis Billard, 1911: LXIX, fig. 12; 1913:49, 
fig. 54, pi. II, figs 26, 27. —Jaderholm 1919: 22, pi. V, 
fig. 5. — Stechow 1923a: 18. — Rho 1969: 167, pi. I, 
figs 4, 5, pi. II, fig. 7. — Millard & Bouillon 1973: 87, 
fig. 11D. — Rho 1977:282,pl.XCVI, fig. 97. — Hirohito 
1995:280, fig. 96d-e. — Kirkendale& Calder2003: 167. 

Not Plumularia spiralis Milstein, 1976: 82, figs. 17, 21, 
22, 34, 37 (synonym of Plumularia milsteinae n. nom.) 
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Material EXAMINED. — NE Mozambique Channel, 
NE Geyser Bank. BENTHEDI, stn CH 13, 12°12.7’S, 
46°40.8’E, 2300-2500 m, 20.III.1997: three ramified 
fragments, 20-25 m high, without gonothecae (MNHN). 

DISTRIBUTION. — Plumularia spiralis is known from the 
Seychelles, Indonesia, Korea, Japan (Hirohito 1995), 
Guam and the Northern Marianas Islands (Kirkendale & 
Calder 2003) and American Samoa (Coles etal. 2003); 
its bathymetrical range extends from 1 to 400 m depth. 
Our material comes from a single station in the Mo¬ 
zambique Channel (NE Geyser Bank), located at 2300- 
2500 m. 

Description 

Axis monosiphonic, branched, in zigzag (according to 
Billard 1913: 49); branches originating from zig-zag 
corners of main axis alternately in different planes; 
main stem and branches divided into internodes 
of varied length by oblique nodes. 

Apophyses alternately directed right and left with 
a small mamelon on superior surface and three 
nematothecae: two axillary and one frontal near of 
mamelon. Arrangement of apophyses in one plane, 
but slightly frontally. 

Hydrocladia homomerously segmented, hydro- 
cladial internodes separated by oblique nodes. Each 
thecate internode with one hydrotheca and four 
nematothecae: one mesial inferior, two laterals and 
one suprahydrothecal. Hydrotheca cup-shaped, 
small, adcauline wall completely adnate, abcauline 
wall straight and slightly higher than adcauline wall; 
rim smooth, circular and slightly tilted towards 
adcauline side. 

Mesial inferior and suprahydrothecal nematothe¬ 
cae above an elevation. Lateral nematothecae arising 
from a small apophysis on each side of hydrotheca. 
All nematothecae bithalamic, movable and coni¬ 
cal. Internodes with several perisarcal rings with a 
variable development. 

Gonothecae not observed. 

Remarks 

Our material agrees well with the description of 
this species given by Billard (1913), and we have 
no doubt about its identification. The locality falls 
within its geographical distribution but the sampling 
depth (2300-2500 m) is far away from its known 
bathymetrical range (1-400 m). The possibility of 



Fig. 22. — Plumularia setacea (Linnaeus, 1758), MUSORSTOM 4 
stn CC 201, basal part of hydrocladia, lateral view. Scale bar: 0.1 mm 
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Table 14. — Measurements of Plumularia spiralis Billard, 1911 in (jm. 


BENTHEDI 
stn CH 13 

Height of colony (in mm) 

20-25 

Length thecate hydrocladial internodes 

490-560 

Diameter at node 

40-50 

Hydrotheca 


Length abcauline wall 

55-70 

Length adcauline wail 

35-40 

Diameter at rim 

65-80 

Mesial nematotheca, length 

70-80 

Diameter at rim 

30-40 

Lateral nematotheca, length 

80-85 

Diameter at rim 

30-35 

Table 15. — Measurements of Plumularia strobilophora Billard, 

1913 in (jm. 



MUSORSTOM 3 
stn CP 121 

Height of colony (in mm) 

21 

Stem internode, length 

290-380 

Diameter at node 

45-100 

First hydrocladial internode, length 

100-150 

Length thecate hydrocladial 

240-280 

internodes 


Length athecate hydrocladial 

225-290 

internodes 


Diameter at node 

25-35 

Hydrotheca 


Length abcauline wall 

40-50 

Length adcauline wall 

50-70 

Diameter at rim 

60-75 

Mesial nematotheca, length 

40-55 

Diameter at rim 

20-25 

Lateral nematotheca, length 

60-70 

Diameter at rim 

30-35 


detached colonies subsequently collected by the 
trawl can not be excluded; in consequence the 
depth record should be regarded with caution and 
the presence of P. spiralis in the lower bathyal must 
be confirmed with new data. 

Plumularia spiralis Milstein, 1976, described from 
Uruguay, is a permanently invalid junior primary 
homonym of P. spiralis Billard, 1911, and must be 
replaced. We propose the name Plumularia milsteinae 
n. nom. for it. The species from South America 
is quite different in morphology, having (1) erect 
and straight monosiphonic axes with some lateral 
ramifications in large colonies, (2) hydrocladia al¬ 


ternately arranged in one plane at the base but in 
a spiral elsewhere, (3) heteronomous segmentation 
of hydrocladia, with thecate internodes having one 
hydrotheca and three nematothecae (one mesial 
inferior and two laterals) and (4) small athecate 
internodes without nematothecae. 


Plumularia strobilophora Billard, 1913 
(Fig. 24; Table 15) 

Plumularia strobilophora Billard, 1913: 35, fig. 26. —Ver- 
voort & Vasseur 1977: 79, fig. 33a, b. — Schuchert 
2013b: 410, fig. 3. 

Plumularia strobilifera—VAWaxd 1933:23,fig. 9. — Schmidt 
1972: 43 (incorrect subsequent spelling). 

Plumularia strobilophora - Vannucci Mendes 1951: 87, 
pi. 3, figs 17, 18. - Grohmann et al. 2011: 195, fig. 2h 
(doubtful records). 

Not Plumularia strobilophora - Ryland & Gibbons 
1991: 536, fig. 8A, B (included in Plumularia moore- 
ana Schuchert, 2013). 

Material examined. — Philippines. MUSORSTOM 3, 
stn CP 121,12°08.3’N, 121°17.3’E, 73-84 m, 03.VI.1985: 
one colony 22 mm high without gonothecae (MNHN). 

DISTRIBUTION. — Plumularia strobilophora is an Indo- 
Pacific species, known from the Gulf of Suez (Billard, 
1933) and Aqaba (Schmidt, 1972), Key Islands (Billard, 
1913; Schuchert, 2013b), French Polynesia and the 
Philippines (Vervoort & Vasseur 1977) and American 
Samoa (Coles et al, 2003). The bathymetrical distribution 
extends from the littoral zone to 60 m. 

Our material was collected in the Philippines at a depth 
of 73-84 m. 

Brazilian records (Vannucci Mendes 1951; Grohmann 
et al. 2011) are here considered doubtful. 

Description 

Stem monosiphonic, divided into internodes 
by straight nodes. Each internode with a distal 
apophysis and one nematotheca on its basal 
half, inserting on wall opposite the apophysis. 
Apophyses alternately directed left and right, each 
with three nematothecae: two paired axillary and 
one unpaired above a small and scarcely visible 
mamelon; one internal septum close to node. 
First internode of hydrocladium athecate and 
without nematothecae; remainder of hydrocladium 
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Table 16. — Measurements of Plumularia sp. 1 in pm. 



SMIB 4 
stn DW 57 

SMIB 5 
stn DW 101 

Height of colony (in mm) 

30 

10 

Stem internode, length 

350-440 

320-440 

Diameter at node 

50-150 

45-165 

First hydrocladial internode, 

200-210 

170-230 

length 

Length thecate hydrocladial 

260-310 

210-310 

internodes 

Length athecate hydrocladial 

200-230 

210-280 

internodes 

Diameter at node 

30-40 

25-40 

Hydrotheca 

Length abcauline wall 

50-60 

50-60 

Length adcauline wall 

65-70 

60-70 

Diameter at rim 

60-70 

65-80 

Mesial nematotheca, length 

60-70 

60-65 

Diameter at rim 

25-35 

25-30 

Lateral nematotheca, length 

70-80 

80-85 

Diameter at rim 

40-50 

45-50 

Supracalycine nematotheca, 

50-60 

55-60 

length 

Diameter at rim 

25-30 

25-30 

Table 17. — Measurements of Plumularia sp. 2 in pm. 


MUSORSTOM 3 
stn DR 117 

Height of colony (in mm) 

4 (fragment) 

Length thecate hydrocladial 

580-640 

internodes 


Diameter at node 

40-50 

Hydrotheca 


Length abcauline wall 

35-45 

Length adcauline wall 

35-40 

Diameter at rim 

45-50 

Mesial nematotheca, length 

70-80 

Diameter at rim 

25-30 

Lateral nematotheca, length 

75-90 

Diameter at rim 

30-35 

Supracalycine nematotheca, length 

70-80 

Diameter at rim 

25-30 


a succession of thecate and athecate internodes 
separated by oblique and straight nodes; thecate 
internodes with basal oblique and distal straight 
node; athecate internodes the reverse; thecate and 
athecate internodes with a pair of perisarcal rings, 
with one at each end; thecate internodes with one 
hydrotheca and three nematothecae: one mesial 
inferior and two lateral. Hydrotheca in middle of 
internode, cup-shaped, low, abcauline wall lower 


than adcauline wall; hydrothecal aperture circular, 
quite oblique and tilted to abcauline side, rim 
smooth. Mesial inferior nematotheca conical, with 
adcauline wall of upper chamber slightly scooped. 
Lateral nematothecae conical. Athecate internodes 
each with one nematotheca, located towards the 
middle; all nematothecae bithalamic and movable. 
Gonothecae not observed. 

Variability 

One branch given off instead of one hydrocladia 
in basal part of colony. 

Remarks 

This species is characterized by the morphology of 
its hydrothecae, which are very shallow and with 
the plane of its aperture quite oblique (Vervoort & 
Vasseur 1977). Material described by Vannucci 
Mendes (1951) and Grohmann et al. (2011), the 
only records of this species in the Atlantic, shows 
a different hydrothecal morphology and probably 
belongs to another species. 

Plumularia fragilia Watson, 2012 very much 
resembles this species in morphology, including 
measurements and height of colonies. The only 
objective difference is the everted hydrothecal rim 
in P. fragilia. Revision of type material is needed 
before reaching a conclusion about their relationship. 

Plumularia sp. 1 
(Fig. 25; Table 16) 

Material Examined. — Norfolk Ridge. SMIB 4, stn 
DW 57, 23°21.5’-23°21.0’S, 168°04.6’-168°04.5’E, 
210-260 m, 09.III. 1989: many c. 30 mm high plumes on 
shell fragments; no gonothecae (MNHN). — SMIB 5, 
stnDW 101,23°21.2’S, 168°04.9’E,270m, 14.IX.1989: 
Bunch of c. 10 stems, up to 30 mm high, no gonothecae 
(MNHN). 

DISTRIBUTION. — Known only from Norfolk Ridge, 
between 210-270 m depth. 

Description 

Hydrorhiza tubular, attached to sponge, supporting 
various monosiphonic, unbranched hydrocauli. 
Hydrocaulus divided into internodes by straight 
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nodes. Basal part of hydrocaulus, below first apo¬ 
physes, with two rows of nematothecae. Remainder 
stem internodes all have one distal apophysis and 
one to four nematothecae between two consecutive 
apophyses of the same side. Apophyses alternately 
directed left and right, with a small opening as a 
mamelon on superior surface and three nemato¬ 
thecae: two axillary and one above; one perisarcal 
ring sometimes appears at distal end. 

Hydrocladia arranged left and right, slightly 
frontally in the basal half and gradually put almost 
frontally in the younger parts. Hydrocladia begin 
with an athecate internode with one nematotheca in 
the middle and a perisarcal ring at each extremity. 
Remainder of hydrocladium a succession of the- 
cate and athecate internodes, separated by oblique 
nodes; thecate internodes with basal oblique and 
distal slightly oblique node, athecate internodes 
reverse. Thecate internodes with one hydrotheca 
on basal half of internode and four nematothecae: 
one mesial inferior, two laterals and one supra- 
calycine. Hydrotheca cup-shaped, adcauline wall 
fully adnate, abcauline wall straight, hydrothecal 
aperture slightly tilted downwards, rim smooth. 
All nematothecae bithalamic, movable and coni¬ 
cal. Lateral nematothecae are bigger than mesial. 
Thecate internodes also with two internal perisarc 
rings at both extremities. Athecate internodes with 
one nematotheca approximately halfway their 
length and two internal thickenings, one basal 
and one distal. 

Gonothecae have not been observed. 
Variability 

Material from stn DW 57 and stn DW 101 some¬ 
times having thecate internodes without suprahy- 
drothecal nematothecae, and consecutive athecate 
internodes with two nematothecae; this distribution 
of nematothecae was always seen after damage and 
subsequent regeneration. 

Remarks 

This species approaches Plumularia setacea (Lin¬ 
naeus, 1758), but it differs by the presence of a 
suprahydrothecal nematotheca. 

The absence of gonothecae prevents us from a 
more precise identification. 


Plumularia sp. 2 
(Fig. 26; Table 17) 

Material Examined. — Philippines. MUSORSTOM 3, 
stn DR 117,12°31.2’-12°31.3’N, 120°39.3’-120°39.5’E, 
92-97 m, 03.VI.1985: 6 mm high top part of colony; 
no gonothecae (MNHN). 

DISTRIBUTION. — Plumularia sp. 2 is recorded only from 
the Philippines, between 92-97 m depth. 

Description 

Small fragment 4 mm long, monosiphonic, un¬ 
branched and without visible nodes. Axial nema¬ 
tothecae were also not observed. 

Apophyses arrangement left and right in one plane. 
Each apophyses with a well developed mamelon 
on superior surface and three nematothecae: two 
axillary and one above the mamelon. 

Hydrocladia comprising a succession of thecate 
internodes separated by oblique nodes, each inter¬ 
node with one hydrotheca and four nematothecae: 
one mesial inferior, two laterals placed over very low 
apophyses, and one mesial superior. All nematothecae 
two-chambered, conical and movable. Hydrotheca 
small, cup-shaped, adcauline wall fully adnate, 
abcauline wall straight, rim smooth and circular. 
Two internal thickenings in each internode next 
to top and bottom. 

Gonothecae not observed. 

Variability 

The node between apophyses and first thecate 
internode was not observed in some cases. 

Remarks 

The material is sterile and consists only of a small 
apical fragment of a colony, which makes a definitive 
identification difficult. 


Genus Polyplumaria G. O. Sars, 1874 

Polyplumaria cornuta (Bale, 1884) 
(Figs 27, 28; Table 18) 

Plumaria cornuta Bale, 1884: 132, pi. XI, figs 1, 2. 
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Fig. 26. — Plumularia sp. 2, MUSORSTOM 3, stn DR 117, basal 
internodes of hydrocladia, lateral view. Scale bar: 0.1 mm. 


Polyplumaria cornuta - Billard 1913: 53, figs 65, 66, 
pi. Ill, fig. 33, pi. IV, figs 35, 36. — Watson 2000: 56, 
fig. 44A-F. — Schuchert 2003: 213, fig. 62A-E. 

Polyplumaria cornuta var. longispina Billard, 1913: 56, 
fig. 67. 

Material examined. — New Caledonia. LAGON, 
stn 0615,22°06.7’S, 166°57.0’E, 56-60 m, 05.VIII. 1986: 
120 mm high mutilated colony; no gonothecae 
(MNHN). — LAGON, stn 0745,22°13.6’S, 167°02.8’E, 
78-80 m, 13.VIII.1986: Several fragments of a large 
colony, no gonothecae (MNHN). — Lagoon, Canal 
Woodin, 25-40 m, 13.IV.1995, leg. Dr Richer de Forges 
Noumea. Coelenterate 27624: Fragments with a few 
hydrocladia and without gonothecae (RMNH). 

DISTRIBUTION. — Polyplumaria cornuta has been reported 
from Australia (Bale i 884, Watson 2000) and Indonesia 
(Billard 1913, Schuchert 2003), at depths between 
6-250 m. 

Our material, from New Caledonia, was collected at 
depths of 25-80 m. 

Description 

Hydrorhiza composed of a bundle of interwoven 
tubules adhering to shell sediment, from which 
rise polysyphonic and ramified hydrocauli. Stem 
with hydrocladia arranged in two lateral rows in the 
basal half, and three rows at the top that resembles 
a verticil. Branches monosiphonic, divided into 
internodes of varied length by oblique nodes. Apo¬ 
physes with one mamelon and three nematothecae: 
two axillary and one above mamelon. 

Hydrocladia formed by regular succession of hy- 
drothecate internodes separated by oblique nodes. All 
internodes with one hydro theca placed in the middle 
and three nematothecae: one mesial inferior and two 
laterals. Hydrotheca cup shaped, widening towards 
margin, adcauline wall completely adnate, abcauline 
wall slightly sinuous with distal part concave, margin 
with two rounded lateral lobes and adcauline side 
sligthly curved down, rim smooth. Mesial inferior 
nematotheca large, the margin reaching near half of 
the abcauline wall of hydro theca, adcauline wall of 
upper chamber deeply scooped. Lateral nematotheca 
conical, movable and placed on small apophyses. 
Each internode with several perisarcal rings with a 
variable development; in basal internodes six internal 
thickenings have been observed: two under, three 
behind, and one above the hydrotheca. 
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Many apophyses with one normal hydrocladium 
and one modified hydrocladium, with a basal hy¬ 
drotheca, one or two distal nematothecae, and 
tapering into pointed horn-like process. 
Gonothecae not observed. 

Variability 

In some material from station 615, the top of a 
secondary hydrocladium developed a normal hydro¬ 
cladium with several thecate internodes separated 
by oblique nodes. 

Remarks 

The presence of horn-like modified secondary 
hydrocladia affirms the identity of this material 
as Polyplumaria cornuta. Cladacanthella scabra, 
considered a very similar species by Schuchert 
(2003), lacks such modified hydrocladia. 

Polyplumaria kossowskae (Billard, 1911) 

(Fig. 29; Table 19) 

Plumukiriakossowskae¥>'d\ 2 Lt&, 1911: LXIV, fig. 5; 1913: 
29, fig. XXVI, pi. I, fig. 19. 

Material examined. — Vanuatu. MUSORSTOM 8, stn 
DW966,20°19’S, 169°52’E, 128-150 m,21.IX.1994: one 
fragment 20 mm high, no gonothecae (MNHN). — Stn 
CP 1001, 18°49’S, 169°00’E, 150-250 m, 25.IX.1994: 
three colonies 25-55 mm high with gonothecae (MNHN). 

Distribution. — Plumularia kossowskae is known only 
from the type locality in Indonesia: station 166, Siboga 
Expedition, 2°28.5’S, 131°03.3’E, 118 m depth (Billard 
1911, 1913). 

Our material, from Vanuatu, was collected between 
129-250 m. 

Description 

Hydrorhiza tubular, attached to substratum, sup¬ 
porting polysiphonic and branched hydrocauli. 
Branches develop from secondary tubes, arranged 
in opposite pairs, polysiphonic in lower zones of 
main axis. Original tube of axis and principal tube 
of branches divided into internodes of varied length 
by oblique nodes visible only in apical parts of main 
stem and branches. 

Apophyses directed alternately left and right, each 
with a well developed mamelon on superior surface 


Table 18. — Measurements of Polyplumaria cornuta (Bale, 1884) 
in |jm. 


Lagoon 
stn 745 

Length thecate hydrocladial internodes 

310-350 

Diameter at node 

90-125 

Hydrotheca, 


Length abcauline wall 

130-155 

Length adcauline wall 

125-140 

Diameter at rim 

110-125 

Mesial nematotheca, length 

130-150 

Diameter at rim 

35-40 

Lateral nematotheca, length 

100-110 

Diameter at rim 

40-45 


Table 19. — Measurements of Polyplumaria kossowskae (Billard, 
1911) in pm. Symbol: *, one measurement only. 


MUSORSTOM 8 
stn CP 1001 

Height of colony (in mm) 

55 

First hydrocladial internode, length 

210-280 

Length thecate hydrocladial 

120-150 

internodes 

Length athecate hydrocladial 

320-410 

internodes 

Diameter at node 

25-35 

Hydrotheca 

Length abcauline wall 

110-120 

Diameter at rim 

120-140 

Length free part adcauline wall 

50-60 

Mesial nematotheca, length 

40-50 

Diameter at rim 

25-30 

Lateral nematotheca, length 

80-100 

Diameter at rim 

40-50 

Gonotheca, length 

260* 

Greatest diameter 

100* 


and with one axillary nematotheca. One or two 
nematothecae between two consecutive apophyses. 

Hydrocladia begin with an athecate internode 
having one nematotheca near the base. Remainder 
of hydrocladium formed by a succession of thecate 
and athecate internodes separated by oblique nodes. 
Thecate internodes with a conspicuous, strongly 
oblique basal node and a scarcely visible slightly 
oblique superior node; athecate internodes with 
reverse arrangement. 

Each thecate internode with one hydrotheca in the 
middle and three nematothecae: one mesial inferior 
and a pair of laterals. Hydrotheca cup-shaped, deep. 
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adcauline wall free about half its length, abcauline 
wall straight, walls nearly parallel, rim circular and 
smooth. Hydrothecal aperture forming an angle with 
hydrocladial axis of approximately 45 degrees. Mesial 
inferior nematotheca small, not reaching hydrothecal 
basis and with adcauline wall of superior chamber 
slightly reduced. Lateral nematothecae arising from 
well developed apophyses placed on both sides of 
the hydrotheca, surpassing the hydrothecal margin. 

Athecate internodes with two nematothecae, 
one near the basal and other in the upper third. 
All nematothecae movable, bithalamic and coni¬ 
cal. Lateral nematothecae larger than the others. 

One gonotheca was found arising from an apo¬ 
physis, small, tubular and with one internal thick¬ 
ening well marked, aperture circular and smooth. 
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